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FOREWORD 

i 

Th i s  r e p o r t  c o n s i s t s  of t h e  S c i e n c e  In fo rma t ion  Exchange 

A b s t r a c t  forms f o r  t h o s e  p r o j e c t s  t h a t  were a c t i v e  d u r i n g  t h e  p e r i o d  

J a n u a r y  1, 1970, th rough December 31, 1970. The in fo rma t ion  on t h e  forms 

p o r t r a y s  t h e s t a t u s  and p r o g r e s s  o f  t h e  r e s e a r c h  i n  a b r i e f  c o n c i s e  manner. 

During t h e  p e r i o d  t h e r e  were t w e 1 v e a c : i v e p r o j e c t s i n  f i v e  broad problem 

areas. Ten of  t h e s e  p r o j e c t s  have now been  completed a d  f i n a l  r e p o r t s  

submi t t ed  f o r  review and d i s semina t ion .  

F u t u r e  a c t i v i t i e s  w i l l  i n v o l v e  t h e  engagement of  f a c u l t y  members 

i n  t h e  area of  app ly ing  space  technology t o  s tudy ing  e a r t h  r e s o u r c e s .  To 

t h i s  end, new p r o j e c t s  w i l l  be  s e l e c t e d  and a u t h o r i z e d  t o  beg in  about  

J u l y  1, 1971. 



INTRODUCTION 

The tw::lve p r o j e c t s  t h a t  were a c t i v e  d u r i i z  t h e  p e r i o d  o f  t h i s  

r e p o r t  are t a b u l a t e d  i n  Table  I. They r e f l e c t  work i n  f i v e  broad problem 

areas of  i n v e s t i g a t i o n .  They range  from D r .  S c h w e i t z e r ' s  work i n  photo- 

e l e c t r o n  spec t roscopy  t o  t h e  ecology program o f  D r .  Tanne r ' s  p r o j e c t .  

Ten o f  t h e s e  twelve p r o j e c t s  have becn c o z p l e t e d  and f i n a l  r e p o r t s  are 

be ing  assembled f o r  rev iew and d i s semina t ion .  

During t h e  cour:.c.. of the r e s e a r c h  n i n e t e e n  (19) f a c u l t y  were 

di1.-<:ctly suppor ted  a long  w i t h  a t  l eas t  e i g h t e - n  (18) s t d e n t s  a t  b o t h  

undergraduate  and g r a d u a t e  levels.  A s  a r e s u l t  o f  t h e  r e s e a r c h ,  s i x t e e n  

(16)  p u b l i c a t i o n s  have been gene ra t ed  t o  d a t e .  I n  a number of i n s t a n c e s  

t h e  p r o j e c t s  have l e d  t o  t h e  submission o f  p roposa l s  t o  o t h e r  agenc ie s  

f o r  suppor t .  F o r  example, tht  work of  D r .  Oliver l e d  t o  a p roposa l  and 

funding from t h e  N a t i o n a l  Sc ience  Foundation. The p r o j e c t  conducted by 

D r .  Neff provided  background in fo rma t ion  f o r  t h e  U n i v e r s i t y ' s  p roposa l  

t o  t h e  ERTS program, The r e s e a r c h  funds from t h e  NASA M u l t i d i s c i p l i n a r y  

Grant have been e f f e c t i v e  i n  developing  r e s e a r c h  areas t h a t  have a 

p o t e n t i a l  f o r  c o n t i n u a t i o n .  The funds t h a t  have been earmarked f o r  

a d m i n i s t r a t i o n  of t h e  program have been k e p t  t o  a minimum i n  o r d e r  t h a t  

t h e  maximum amount may b e  a v a i l a b l e  f o r  r e s e a r c h .  

The p r o j e c t  r e p o r t s  have been grouped i n t o  t h e i r  r e l e v a n t  prob- 

l e m  areas and are p resen ted  under t h e s e  problem a r e a s  i n  t h e  fo l lowing  

pages.  
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T A B L E  I 

1970 NASA PROJECTS -- 

UT Acct.  
No. 

14 10 24 - 3 25 3R 

14 10 60 - 3 250R 

141080-3254R 

141320-3255R 

141340-3128R 

141370 -3259R 

14  1.4 9 0 - 3 2 5 1 R  

14 2 5 10 - 3 14 2R 

T i t l e  

"Pho toe lec t ron  Spectroscopy" 

"Development of  an Analj.;is System f o r  
V ib ra t ion -Ro ta t ion  S p e c t r a  and t h e  Study 
of  A c c i d e n t a l  Resonznces i n  Molecules of  
C3v Symmetry" 

"Development Grant  - Ecology P rogr t  a" 

" U l t r a  High P u r i t y  T r a n s i t i o n  Metals and 
Alloys"  

"A F e a s i b i l i t y  System t o  S imula t e  a Data 
C o l l e c t i o n  P la t fo rm f o r  t h e  ERTS Program" 

"Mathematical  Ana lys i s  of  B i o l o g i c a l  Phe- 
nomena and Dynamic E k i s t i c s "  

"The Socio-Economic Impact of  Sc ience  and 
Techno logy" 

"NASA Contingency Fund" 

142510-3169R "NASA Admin i s t r a t ion  Fund" 

P r i n c i p a l  I n v e s t i g a t o r  
and Depart;. e n t  - 

G .  K. Schwei tzer  
Departme:ii o f  Chemistry 

W .  51. B l a s s  
Department o f  Phys ics  

J .  T.  Tanner 
Graduate  Progrnm i n  Ecology 

B.  F. 0 l iv i . r  
Department. o f  Chemical and 

Re I: c? 1 1 u r g i c a 1 E ng i n c  e r i ng 

H. P. Neff ,  Jr. 
Department of  E l e c t r i c a l  

Engineer ing  

A .  H. E r a s l a n  
Engineer  in, Mechanics 

A. B .  Biscoe ,  Jr. 

W. A.  Goodwin 
Graduate  School  

W .  A. Goodwin 
Graduate  School 

142610-3145R "App l i ca t ion  o f  Remote Sensors  t o  Urban/ J .  M. Prochaslta 
Regional  Planning' '  Graduate  School of  P l ann ing-  

545630-3161R "Performance Tests of an  X-ray Bone Densi-  R .  E .  Beauchene 
tome t er I '  Department of N u t r i t i o n  

844001-3126R "Noise Suppress ion  A i r c r a f t  of  Transpor-  R.  A. Kroeger 
t a t i o n  Systems" Space I n s t i t u t e  



Table  I ,  1970 r.iV3. P r o j e c t s  (Cont.)  

UT Acct.  
N b  . -- T i t l e  

~I 

844001-3127R "Use of  Remote Sens ing  Techniques i n  
E v a l u a t i n g  E a r t h  ResoLrces" 

844001-3252R "Gas ?',nari8ics and I n t e r a c t i o n s  Between 
b i a t e r i a l s  and Gas Flows a t  High Speeds 
and High Temperatures" 

3 

P r i n c i p a l  I n v e s t i g a t o r  
and Department_- 

F i r o u z  Shahrokhi 
Spslre I n s t i t u t e  

Walter F r o s t  
Space I n s t i t u t e  

2 /18/71  
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aa.aic- D A I  R E V .  + a 4  NDTIZE OF RESi .AR ;H PROJECT 
6 SCIENCE INFOH\I '1IC V EN C11 AK GE . - . - -  

S M I T H S O t i I A N  I N S T I T U T I O N  

NATIONAL AERONPLLITI CS AIM3 SPACE 
X C l  F O R  PUDLICAT!GW O R  
PC' L ICA T i ON R E  F E ii EN C E 

. CI . ADMINISTRATION 

1 31E NO. 

r - 4  
* C E N C Y  NO. l------I 

S U P P O R T I N G  AGENCY:  - 
O i f i c e  of Univcrsi : : :  A l Z a i r s  
S u s t a i n i n g  univc?r :  ' :;,r Prcqram 

1;TL.C. .OF PROJECT: 

"MaLliematical Ana lys i s  of  Bio logica l .  Phe::iimen? and Dynamic E k i s t i c s "  
I__ _. -- ---- - -- 

Give rbG.ncs, deportmenfs ,  ond of l ic ic l  ti i i  .. of PRINCIPAL INVESTI~ .ATO~<S on,! ':-L OTHER PROFESSIONAL PERSONNEL engaged on the prolecl.  

D r .  Arsev 3.  eras';^^, Assct;iatc. P r o f e s s o r  or' Engineer ing  Mechanics 

M A M E  AN;' p.DDRESS OF IHSflTUflON: 

1 T h e  U n i v e r s i t y  of Tennessee,  Knoxvi l le ,  Tennessee 37916 

SUssdARy O F  P ~ ~ C ~ ~ S E D  y 8 - , - y  - (233 v,Qrds or less.) - J n  }tie Science  Informotion Exclionge ~umn1cries Of w o r k  progress O r e  e x c h a n C j e d  
e a t ) enc i , . r  svpp~:rt,n,., .rescorch, on$ 010 (or;;c.,ded to ~nvi':.t~nntors W!10 r C q J C s t  such  inforrnafion. Yo'rr . sumory i s  usCd 
( piease i r i d l c a t e  tne nuiiis(?r . c i i  s-tucicti Z;S :,uppar ted by tills p ro jec t  * ) 

A. 

excluded)  was compieted,  
w a s  i d e n t i f i e d  and s e p e r a t e d  from t h e  g e n e r a l  popu la t ion  d a t a .  

i n t e r a c t i o n  between t h e  o v e r a l l  USA and t h e  p a r t i c u l a r  communities, on s t a t e  and metro- 
p o l i t a n  area levels ,  based on p e r  c a p i t a  y e a r l y  income of  t h e  r e s i d e l i t s .  It w a s  c l e a r l y  
v e r i f i e d  t h a t  t h e  proposed mig ra to ry  l a w  w a s  cons ide rab ly  more . rea l i s t ic  and a c c u r a t e  i n  
g e n e r a l  a p p l i c a t i o n  than  t h e  p r e v i o u s l y  ,employed g r a v i t y  models f o r  p r e d i c t i n g  t h e  m i -  
g r a t i o n  rates. 

The g e n e r a l  mathemat ica l  t heo ry  was extended and modif ied as a paper  "A Mathe- 
matical Model f o r  Dynamic E k i s t i c s "  and it w a s  p re sen ted  a t  8 t h  Annual Meetjng, S o c i e t y  
of  Engineer ing  Sc ience ,  Environmental  Engineer ing ,  Washington, D . C * ,  November 1970. 
paper  w a s  a l s o  r eques t ed  f o r  p o s s i b l e  inc lus i 'on  i n  "Se lec ted  and Annotated Bib l iography 
of  Ecology and Biology, I n t e r n a t i o n a l  Development, A Guide t o  L i t e r a t u r e  (copy of paper  
enc losed ) .  

4 .  
pro, ram. 
8 .  Analys is  of  B i o l o g i c a l  Popu la t ions :  

popu la t ion  growth problens  w a s  accomplished. 
o f  t h e  g e n e r a l  t heo ry  was i d e n t i f i e d  and s e p e r a t e d .  
e x p e r i m e n k l  ' d a t a  w a s  i n s u f f i c i e n t  i n  c l e a r l y  d e s c r i b i n g  t h e  environmental  c o n d i t i o n s  
du r ing  t h e  experiments .  

Analys is  o f  .. Urban Popu la t ions :  
1. Ex tens ive  l i t e r a t u r e  survey  o f  t h e  a v a i l a b l e  demographic s t u d i e s  (1970 census 

The e s s e n t i a l  d a t a ' F o r  . the  v e r i f i c a t i o n  of  t h e  proposed theo ry  

2 .  The p o t e n t i a l  form node l  f o r  t h e  m i g r a t i o n  between communities was 'appl ied  t o  t h e  

3 .  

The 

A new u n s o l i c i t e d  r e s e a r c h  p roposa l  w a s  p repared  f o r  s e p e r a t e  funding of  t h e  

1. Moderate l i t e r a t u r e  survey  of t h e  a v a i l a b l e  expe r imen ta l  s t u d i e s  o f  b i o l o g i c a l  

.It w a s  found t h a t  t h e  m a j o r i t y  of 
Cer . ta in  v a l u a b l e  d a t a .  f o r  t h e  ver.i f i c a t i o n  

2. A d e t a i l e d  s t u d y  f o r  bo th  exper imenta l  and t h e o r e t i c a l  a n a l y s i s  of t w o ' s p e c i e s  
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S U I T  H SON I h N IN 5 1 I T U  T  I O N  . N C l  FOR PUOLICA 

Pl' L l t A T I O I . (  R C F  NATIONAL AIERONAUTI CS AND SPACE 

O f f  ice of U n i v c r  c ity A f f a  .ir s 
Susta j  n i n g  U n i v c r  si t y  P r c G r z n  

. I r -  
~ . A D b l I  N I ST ilATX ON J 

SUP P O R T I N G  ACE NCY: 

i t r L i - .  OF PROJECT: 

"Flathcmatical  Ana lys i s  of  S i o l o g i c a l  Phenomena and .Dynamic Elc is t ics"  
-. 
Givc nc.nes, deportmenis, and officio1 f i f lar  o f  PRINCIPAL INVESTIGATORS and ALL OTHER PROFESSIONAL PEZSONNEL engoaed on the prc jec t .  

D r .  Arsev H. E r a s l a n ,  Assoc ia t e  P r o f e s s o r  o f  Engineer ing  Pfechanics 

.I_ 

HhME AND ADDRESS O F  INSS' ITUTIOFi:  . 
"- T h e  U n i v e r s i t y  of  Tennessee,  Knoxvi l le ,  Tennessee 37915 

SUhCVARY O F  PROPOSED WORK - (209 words or less.) - in  tbe Science Informotion Exchongc s m r n o r i e s  of work in progress are 0 . : c h o n ~ e d  with 
oYernn,ent ond private ogencies supvorting tcscorch, and crc fsr;:.orded 10 invcsr inotors  who rcqJcst svch inio-motion. Your .swm(r.rr I S  10 be used 

rot these p " r p o ~ e ~ .  (Please i nd ica t e  t h e  nuiilber 0.2 s ' t u a e n t - s  suppor ted  by t h i s  p ro j ec t  .) 

of Daphnia popu la t ions  w a s  i n i t i a t e d  as a master t h e s i s  f o r  a g rzdua te  
s t u d e n t  i n  Ecology. 

The p r e l i m i n a r y ,  l o c a l ,  t i m e  dependent s o l u t i o n s  of t h e  proposed 
theo ry  w a s  v e r i f i c d  f o r  t h e  a v a i l a b l e  popu la t ion  growth ra tes  of t h e  two 
aforementioned s p e c i e s  based  on p rev ious  s t u d i e s .  

l o g i c a l  Popu la t ions"  was i n i t i a t e d  and p a r t i a l l y  completed f o r  pub1rit:ation 
accord ing  t o  the recommendations of  t he  e d i t o r  o f  B u l l e t i n  of Mathematical  
Biophys ics .  

3 .  

4 ,  The p r e p a r a t i o n  of a monogram "Mathematical  F i e l d  Theory f o r  Bio- 

SIWATU!?E OF 
PRINCIPAL INVESTIGATOR 

Arsev H .  E r a s l a n  
PROf ES5IOtiAL SCHOOL. 
(medico(, grc-iuote, etc.) Engineer  i n1: Mcc tiariics 

F € l C i l l t Y  $3 ,843 .99  
P ~.dents  --- 
OLher 156.01 
Total  $4,000.00 

*include overhead 

Fcc u l ty  1 h t . e  l i i i t i n t e d :  4-1-70 

St ndent 6 0 Cuaplet ion mte: 8-31-70 

Publications 2 
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I A G E N C Y  NO. 

0 i f i . c ~  01 Unj.vcr:; i ty Affairs  
,% s t a  i n i ni; gn  i VC'II si ty P r E I 

SUPPORT IN t R GEH CY:  
-- . 

.cI----L- 

r ,TLi- .  O F  P E S  J E C T :  

Appl i cat i  on of Remote Sensors t o  Urbr?ti/Regi onal Pl anni n g  
- 

. GIY.: nc "CJ, deporirnen!s, and official t i t l e ;  of PRltrCIPhL II .IYtSTIGAlOKS and A t  L O T t i t R  PROFESSICNAL PERSONNEL engaged on fhe proiect 

. Joseph M .  Prochaska, Principal Investigator 
James T.  Haddox, Research Associ-ate 

NhIMZI A N D  ADDiiE55 O F  INS?ITUT!ON: . 
University of Tennessee , Graduate SchLlol of Planning, Knoxvi 1 l e ,  Tennessee 3791 6 

SUkiVARY O F  PROPOSED Y!ORK - (2C3 vnrds or less.) - In the Science Informotion Exchcnge summaries of vmrk in progress arc txchonged w r ~ h  
~vernn,ent and pr ivotc  q e n c i e s  su i . '~ r t in i . rcscorch ,  orid cro iorworded to i nvcs i igo tors  V : ~ G  requcst such in (orm5t io l .  YOUC svmnary  i s  IO be U S C G  

for thesepurpases. (Pbcasl ; .  J.iiCalC3-2e 'ille nL:Elb@r 03 S t U e e r i T s  supporl;ed L..y t h i . s  p ro j ec t .  f 

' The original scope of work defined included a ser ies  of f e a s i b i l i t y  studies 
on the application of remote sensing to  various aspects o f  the urban and 
regional en*vironnienIs including land use transport: l i b n  and environmental' 
change. Additionally, e f fo r t s  carried o u t  w i t h i n  the grant also were aimed 
a t  developing additional s u p p o r t  from outside the University to  sponsor 
interdiscipl inary research in remote sensing. 
and employed as the base f o r  developing in te res t s  w i t h i n  various departments 
a t  the University o f  Tennessee in a d d i t i o n  t o  providing directions for  so l i c i t i ng  
funds from Federal agencies other t h a n  NASA. In support of the l a t t e r  tas,k, 
t h a t  of developing in t e re s t  within the various departments .of the Universit:/, 
funds from the NASA-SUP were used.to provide photographic s u p p o r t  f o r  those . 
departments which had expressed an in t e re s t  i n  an interdiscipl inary approach 
t o  the use of remote seis ing as a data gathering tool.  
of the grant ,  the total  amount available was used exc1u;ively for  t h i s  purpose 
in the form of a salary f o r  a photographic technician and attendant s u p p o r t  
services.  
the l ea s t  of  which i s  a g r a n t  under Project THEMIS from the Department of Defense 
in the amount  of $800,000.00 for  the spec i f ic  purpose of developing a center 
o f  excellence a t  the University o f  Tennessee i n  the interdiscipl inary applications 
of remote sensing to  the environment. . 

The former tasks were completed 

In the f inal  year 

The success of t h i s  approach can be measured in many ways, not 

i 

(medicol, PRoFESS'ot'AL graduofe ,  sc"GoL eic.1 _I Gryduate School of P1 a n n i n g  

E'acidtj- $3,511.20 
Students 
Other  2,699.80 
ToLal. $6,21.L. (; 

* i nc lurie ov c r  h ead 

Fcculty 1 Pate I.nitia.Lc5: 1/1/70 

Students 0 Complction k t e :  12/37/70 

Putlicatio:.s 1 



S . - Z I L -  . \ A i  R E V .  0-64 !Y3T!GE OF RESL .AT-! ;M PROJECT 
3 SCiESCE 1:; ;:mi?,!. .'1'Ic".Y E;i:CfIAiiGE 

S M I T H S O N I A N  I N S T I T U  T l O M  
7 

X C  F O R  PC:DLlC.ATlO?l OF? ! 
NfiTIONN, AERO1\:.ZUTICS AND SPACZ . 

1. - 
' P1' L I C A T I O N  R L P E i l E F i C t  

-... 
N A M E  A; .3  A D D R E S S  O F  INSYITUTION: 

I _I 

3IE NO. 

7 
A C . E N C Y  NO. 
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SUkVL4Cfi OF PrtOPOSED Y!ORX - (220 vmil:, c r  Ips%.) - lo h e  Science ;.iio.mc:ion Exchongc ;urnrnG:ics of work in progrcss ore exchcnged wit5 

, n imt cn:: privote oaencies supK:tir.qpsc. ':I, I ' cra i o w a r d c d  to  invcstiGotors who request  su& informotion. Your s u r n o r y  is io be used r::Fcse fCS. ( Please L ~ C ~ I C ; ' . . ~  w e  nuxber  of s t u d e n t s  supported by t h i s  p r o j e c t  e ) 

A d a t a  c o l l e c t i o n  s y s t e m  c o n s i s t i n g  o f  a t r a n s m i t t i n g  an tenna ,  a 5 wat t -401 .9  
MHz t r a n s m i t ' 3 r  and a s u i t a b l e  modulator  i s  t o  be des igned ,  b u i l t  and t e s t e d .  The 
f u n c t i o n  of t h i s  d a t a  c o l l c c t i o n  sys tem i s  t o  t a k e  s c L L L  i i € i c  d a t a  from s o r e  remote 
p o i n t ,  p rocess  t h i s  d a t a ,  and t r a n s m i t  this d a t a  t o  a n o t h e r  remote p o i n t .  Due t o  
t h e  small  amount: o f  funds ,  no  s t u d e n t s  can be suppor t  d by t h i s  p r o j e c t .  
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Givz nc..*ts, departments, ond oll iciol  ti'tlcs of PRINCIPAL INVESTIGATORS and -.~- ALL OT! iER PROFESSIQUAL P E R S O N N E L  engogcd on h e  projecl. 

h . Richard  A .  Kroeger , Pvinc  i p a  1. I n v e s t i g a t o r  

N A M E  A N D  A P D A E S S  OF lNSTITUTIO1i: 

v The U n i v e r s i t y  of Tennessee  Space I n s t i t u t e  
- .  'I'ullahoma , Tennes- 31383 

$UU.qARY Gi PROPOSED y 0 R K  - (259 viords or less.) - In the Science In!s::*:ation Exchonge sitrnrnories of  w r k  in progress ore cxctlonged with 
,etrt ond privote ogcncics  suppqrt,-: reseorch,  ond ore forxorded to invcst ipuiors  who rcqucs! such informotion. Your s u m a r y  1s to be used f ~ ~ ~ ~ " , : ,  pv,pcscs. (~-'l.ease ii icate tne nunber  of s t u d e n t s  supported by t h i s  p r o j e c t ,  ) 

T h i s  r e p o r t  u p d a t e s  t h i s  p r o j e c t  t h r o u g h  D e c .  31, 1970.  The mobi le  
a ' e r o a c o u s t i c  l a b o r a t o r y  w a s  completed. .  The 7 - f t  p a r a b o l i c  re- 
f l e c t o r  was ob ta i j  e d , .  t h e  focal poin t  e s t a b l i s h e d  and an  a c o u s t i c a l  
ca l i . , . za . t io i i  was made. The mobi le  l a b o r a t o r y  wab broug.ht t o  a nea rby  
g l i d e r  f i e l d  and n o i s e  measuremeuts were made for v a r i o u s  combina t ions  
of  g l i d e r  a l t i t u d e  and s p e e d .  Cameras were used t o  ob?-; . in the 
a l t i t u d e  and p o s i t i o n  of t h e  g l i d e r  d u r i n g  t h e  t e s t s .  T h e  d a t a  
o b t a i n e d  w e r e  t h e n  s p e c t r a l l y  ana lyzed  t o  de t e rmine  the s o u r c e s  
of n o i s e  on a " c l e a n f 7  a i r c r a f t .  A problem a r o s e  i n  r e d u c i n g  t h e  
d a t a  s i n c e  t h e  t i m e  d u r a t i o n  of ' t h e  recorded s i g n a l  was so  shorf;. 
A h i g h  s p e e d . t a p e  r e c o r d e r  and a 1 o o p . p l a y b a c k  spec t rum a n a l y z e r  , 

were o b t a i n e d  t o  make s h o r t  d u r a t i o n  measurements p o s s i b l e .  
F u r t h e r  e x p e r i e n c e  was g a i n e d  by making v e r y  l o w  l e v e l  s h o r t  
d u r a t i o n  n o i s e  measurements i n  a r e v e r b e r a t i o n  chamber. 
a v a i l a b l e  f o r  a c o u s t i c  measuremeuts of d u r a t i o n s  a s  low a s  0 . 2  
s e c o n d s .  

The s y s t e m  is now 
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PROFESSIONAL SCtiOC 
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The program h a s  ?:een unde r t aken  t o  l o c a t e  . e x i s t i n g  and 
p l a n i ~ ~ ~ . :  t e c h n i q u e s  f o r  remote  sensi 'ng ,of earth r e s o u r c e s ,  and , to  
r e l a t e  t h e s e  t o  t h e  needs of T e n n m s e e  V a l l e y  A u t h o r i t y  r e g i o n .  
Remo?e s e n s i n g  f o r  n a t u r a l  r e s o u r c e s  .from s a t e l l i t e s  o r  a i r -  
c r a f t  w i l l  b e n e f i t  t h e  n a t i o n  i n  many w a y s .  S e n s o r s  of d i f f e r e n t  
t y p e s ,  o p e r a t i n g  i n  d i f f e r e n t  bands of t h e  e l e c t r o m a g n e t i c  . 
spec t rum,  y i e l d  many k i n d s  of i n f o r m a t i o n  w h i l e  sensor - equipped  
s a t e l l i t e s  or a i r c r a f t  a l l o w  c o n t i n u o u s  m o n i t o r i n g  of a m u l t i t u d e  
of r e s o u r c e s .  The e x p e c t e d  s c i e n t i f i c  and economic b e n e f i t s  I 

r e s u l t i n g  f.rom remote  s e n s i n g  a c t i v i t i e s  i n c l u d e : '  

1) Complete and p e r i o d i c  a s s e s s m : > n t  of a g r i c u l t u r a l ,  
f o r e s t r y ,  and water r e s o u r c e s .  

2) Compre'hensive and f r e q u e n t  land-use  s u r v e y i n g  f o r  
land-use  p l a n n i n g  groups ,  

3 )  Accura t e  a n d  t i m e l y  o b s e r v a t i o n  of man-made env i ron -  
mental c h a n g e s '  and t h e i r  consequences .  

..4) Rapid  d e t e c t i o n  and mapping of ' a i r  and w a t e r  
$ 

*, p o l l u t i o n  t y p e s ,  s o u r c e s ,  and e x t e n t  of p o l l u t i o n .  
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J. T .  Tanner, D i r e c t o r ,  Graduate Program i n  Ecology 
E.  E ,  C .  C lebsch ,  A s s o c i a t e  P r o f e s s o r  o f  Botany 
H. F'rik,(.Lirg, P r o f e s s o r  of  Agronomy 
D .  E .  R e i c h l e ,  L e c t u r e r  i n  Zoology 
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KAME A M , )  & D D R E S S  O F  INSTITUTION: 

The U n i v e r s i t y  of Tennessee ,  R n o x v i l l ~ : ,  Tennessee 37r,16 
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SUVkAARY OF FRO POSE^; i.DRK - (209 word; or less.) - In the Scier ': In format ion Exchonge sLrnrnories of work in progress ore exchonged v<z!h 
overnniwrt ond  pr ivo le  o q e n c i c s  s u p f i r i i n g p s e u r c h ,  ond or0 I o r w o r d e i  IO i nvcs t i co to rs  who requcsl such in(3rmotion. YciJr srimnary I 5 10 bc used 

these r i  x p ~ ~ r  ... (Please 1 1 7 ~ . ~ i C a t c  t h e  nUr.lbc?1' Of s-tudents suppor t cd  by this p ro jec t .  ) 

There are f o u r  r e s e a r c h  p r o j e c t s  i n  eco logy  suppor ted  by t h i s  UT/NASA p r o j e c t .  They are 

1. 

2. 

3. 

4. 

I 

Chemical i n h i b ' i t j o n  of s a s s a f r a s  trees on ot.her s p e c f e s  o f  p l a n t s ;  P r o f e s s o r  i n  
cha rge ,  D r .  C lebsch;  Master's t h e r , i s  a lmost  c o m p l e t e d a s  a r e s u l t  of t h i s  r e sea rch ;  
no p u b l i c a t i o n s  as y e t  on t h i s  p r o j e c t .  

A d i s t r i b u t i o n  o f  earthworm s p e c i e s  a s  a f f e c t e d  by s o i l  t ypes  i n  t h e  Tennessec v a l l e y ;  
ProCessor i n  cha rge ,  D r .  C lebsch;  d o c t o r a l  d i s s e r t a t f o n  r e s e a r c h  e n t e r i n g  f i r s t  phase 
of f i l e 2  s t u d i e s ;  no p u b l i c a t i o n s  as y e t  on t h i s  s u b j e c t .  

Measurement' o f  t h e  s u c c e s s  of  s t a n d  e s t a b l i s h m e n t  of P a s t e u r  legumes as a f f e c t e d  by 
t h e  t i m e  of p l a n t i n g ;  P r d f e s s o r  'in cha rge ,  D r .  Henry Br ibourg ;  no p u b l i c a t i o n s  as yet. 

R e l t i o n s  between t h e  f eed ing  h a b i t s  and rates of s o i l  i n v e r t e b r a t e s  i n  t h e  c y c l i n g  
o f  m i n e r a l s ;  P r o f e s s o r  i n  cha rge ,  D r .  David R e i c h l e ,  (ORNL); p u b l i c a t i o n s  - see 
t h e  fo l lowing  two c i t a t i o n s :  

Annual Repor ts  

McBrayer, J.  F . ,  e t  a l ,  1971. "Feeding Rates o f  S o i l  M i c r o i n v e r t e b r a t e s , ' '  E c o l o g i c a l  
Sc iences  D i v i s i o n  Annual Program R e p r e s e n t a t i v e ,  pp. 33-34 , Oak Ridge N a t i o n a l  Labora- 
t o r y ,  1970.. 
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J.  T. Tanner,  D i r c c t o r ,  Graduate  Program i n  Ecology 
E .  E .  C .  Clebsch,  A s s o c i a t e  P r o f e s s o r  of Botany 
H. F r i b o u r g ,  Proi' rssor  of Agronomy 
D. E .  R e i c h l e ,  L e c t u r e r  i n  Zool.ogy - -- - 

N h l s : .  A N D  ADDRESS OF INSTITUTION:  
, 

The U n i . v e r s i t y o f T e n n e s s e e ,  Knoxvi l le ,  Tennessee 37916 
I ._ -1._1_ 

SUhVAARY 01: .'ROPOSED WORK - (203 words or less.) - In the Science in fom in t i on  Exchcnge  svrnrnories a i  work i n  p:ogrcss are exchanced  with 
overnnient 0:. ' ;lrivolc c encics suppar:inrj research, ond are forxnrded to invcsl:no!ars who request s l l ch  infarmofion. Yovr-sunmary I S  to bc u s e d  

for these purpc,,cS. (Please i n d i c a t e  tile number oi' stucicnts suppor ted  by this p ro jec t . )  

Annual Repor ts  (Cont . )  
. e  

R e i c h l e ,  D .  E . ,  e t  a l .  1971. "Seasonal  D i s t  . i b u t i o n  olE Earthworm Numbers,' Biomass, 
and 137Cs Body Burdens i n  t h e  Tagged L i r i o d e n  
Annual Program R e p r e s e n t a t i v e ,  pp. 30-32, Oak Ridge N a t i o n a l  Laborator:  , 1970. 

on F o r e s t , "  E c o l o g i c a l  -Science:: Di-,r'Tion 

Ab s t r ac  t s 

McBrayer, Jt F. . 1971. "Radio t racer  Analys is  of Feeding by S o i l  I n v e r t e g r a t e s  ," 
Associa ted  Southeas  t e r n  BioJogis t sp  ( E e e t i n g  A p r i l  15-17, 1971) 

McBrayer, J. F. 1971. "The Role of Coprophagy i n  t h e  N u t r i t i o n  of a L e a f - l i t t e r  
Feeding M i l l i p e d e ,  Aphelor ia  montana (Bol?man),"AICS (Meeting August 29 - September 3, 
1971). 

Reich le ,  D. E . ,  e t  a l .  1971. "The Impact of Earthwornis 
. and D i s t r i b u t i o n  of Cesium-137 i n  Li r iodendron  F o r e s t  S o i l , "  

on Radioecology. (May 10 - 12, 1971) 

on t h e  Uptake, Turnover,  
Thi rd  N a t i o n a l  Symposium 

P u b l i c a t i o n s  

McBrayer, J. F. ,  and D. E .  Re ich le .  1971. Trophic  S t r u c t u r e  and Feeding Rates o f  
Fores t  S o i l  1nverteb;ate  P o p u l a t i o n s ,  Oilcos ( i n  p r e s s ) .  

- *  _ -  
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~ r ,  Walt .+ F r o s t ,  P r i n c i p s l  I i i v e s t i g a t o r  

-. 

A N D  O F  iHSTiTwT1oN: The U n i v e r s i t y  of Tennessee  Space I n s t i t u t e  
Tul:Lahoma, Tennessee  37388 

-., . . - 
SU!NAht;;' vi. PROPOSED \:of . - (2119 wards or Icrs.) - In the Science Informotion Exchongc sirmrnori~s of work i n  progress arc cxchonsed K'llh 

overnn,cnl ond p r i v o l c  orcncics  suppqrlinq rei:orch, ond or0 l o w o r d e d  io invcsligotors vdio rcqvcst such infornotton. Yovr  *summary I S  10 be used 
for these 

arid gas flows a t  h igh  spee.ds and  h i g h  t e m p e r a t u r e  is proce.-dj.;ig 
i n  t h e  t h ree  areas of po rous  p l a t e  c o o l i n g ,  .boron'  f ibej-  compos i t e s  
t e s t i n g  and r a d h t i o n  i n t e r a c t i o n .  4 

Pi.'T:OUS I.... Pla te  Coo l ing  

flow t r a n s p i r a t i o n  c o o l i n g  th rough  porous  metal samples is i n  
p r o g r e s s  The measured data a=.e compzred t o  c a l c u l a t e d  r e s u l t s  , 
fo r  a s t e a d y  s ta te  hom:ogeneous a n a l y t i c a l  model. The c ~ i : ~ . p a r i s o n  
shows good ag.reement f o r  t h e  t e m p e r a t u r e  d i s t r i b u t i o n  th rough  t h e  
po rous  p l a t e  and  t h e  h e a t  f l u x - a t  t h e  ex i t  s u r f a c e ,  as  l o n g  as 
t h e  b a s k  as sumpt ions  o f '  t h e  a n a l y t i c  model are sa t i s f ied .  
from t h e  basic 2.ssumptions are c a u s e d  by nonhomogeneous and  u n s t a b l e  
f low c o n d i t i o n s  and  by a thermodynamic n o n e q u i l i b r i u m  mix tu re?  
A nondimensional  p a r a m e t e r  is derived, whose v a l u e  seems t o  be 
i n d i c a t i v e  of t h e  flow c o n d i t i o n  t o  be e x p e c t e d ,  and  a m o d i f i e d  
a n a l y t i c a l  model permits a l s o  c a l c u l a t i o n s  f o r  t h e  case where a 

. n o n e q u i l i b r i u m  m i x t u r e  o c c u r s  a Measured and  c a l c u l a t e d  p r e s s u r e  - drop  a c r o s s  t h e  porous p l a t e  shows a c o n t r a d i c t i n g  t r e n d ,  which 
c a n  b? a t t r i b u t e d  t o  c a p i l l a r y  forces a c t i v e  i n  t h e  minu te  f l o w  
channeJs  .of t h e  porous  mater ia l .  

( ;'lease xndicate t n e  nuniber of 5 Luaen  ts suypor tcd by this projec t  e ) 
The. s t u d y  of gns dynam'ics and i n t e ? - a c t i o n  between matekials 

An experimental i n v e s t i g a t i o n  of one-dimensional  two-phase 

D e v i a t i o n s  

\ . 
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N A M E  A D D R E S S  1 N s T 1 T U T 1 0 ~ 4 :  'I'he Un ive r sa ty  of ' m % s e e  Space  I n s t i t u t e  
1 Tullalioma, Tennessee  37388 

Boron F i b e r  Composites 
An exp : r i i l e n t a l  i n v e s t i g a t i o n  h a s  been  car r ied  out  t o  e v a l u i t e  

t h e  s t a t i c  and  t h e  dynamic p r o p e r t i e s  of aluminum reinforced w i t h  
boron f i l a m e n t s .  The e l a s t i c  modulus, t e n s i l e  s t r e n g t h ,  and  
f a t i g u e  l i f e  were obtained a t  v a r i o u s  e l e v a t e d  t e m p e r a t u r e s  \ ? s i n g  
spec imens  re inforced w i t h  20 v/o and  50 v/o boron  f i l a m e n t s .  

I t  w a s  conc luded  t h a t  t h e  t e n s i l e  s t r e n g t h  a t  a l l  t e m p e r a t u r e s  
c o u l d  b e s t  be  described b y  a n  upper  bound and a lower  bound, The 
i n d i v i d u a l  v a l u e s  o b t a i n e d  e x p e r i m e n t a l l y  depended s e n s i t i v e l y  
on t h e  mean s t r e n g t h  of t h e  f i be r s ,  t h e  d e v i a t i o n  of t h e  f i b e r  
s t r e n g t h s ,  and  t h e  a b i l i t y  of t h e  matBrix t o  transfer stress around 
f i b e r  breaks. A l l  of these f a c t o r s  were affected by t h e  t e c h n i q u e s  
used  t o  f ab r i ca t e  t h e  specime IS. 

The  p r o p e r t i e s  of m o s t  spec imens  were decreased a t  e l e v a t e d  
. t e m p e r a t u r e s ;  however, r e c o v e r y  o c c u r r e d  on cooling t o  room 
' t e m p e r a t u r e ,  Exposure t o  v e r y  h i g h  t e m p e r a t u r e s  for ex tended  
p e r i o d s  of t i m e  r e s u l t e d  i n  t h e  permanent  d e g r a d a t i o n  of a l l  
p r o p e r t i e s .  The obse rved  r e s u l t s  are  e x p l a i n e d  i n  terms of t h e  
v a r i a t i q n  ' i n  the p r o p e r t i e s  of t h e  c o n s t i t u e n t  phases  
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Dr, Waltey F r o s t ,  P r i n c i p < i l  I n v e s t i g a t o r  

7 

The U n i v c r s i t y  of Tennessee Space I n s t i t u t e  
Tullahoma, Tennessee 37388 

N A M E  A N D  A D D R E S S  OF I N 5 T ! ~ ; ' U l l O N :  . 
SLWJIARY OF PROPOSED WORK - ( ?  : words or less.) - I n  the Science infarnot ion Exchongc summaries nf work in  proqrcss sre exchon;ed W I I ~  

~ v e r n n ~ e n t  orrd private oocncics supp~:i tinqJescarch, on! aro fonvarded to invcstiqotors who ~ C ~ J C S I  s u c h  ~rlfornalton. Y o v r  rumnory I 5 to  bc u s -  
for +he&? purposes. ( Please I n d i c a t e  t n e  n u c h c r  02 s'tucien t s  suppoz t ed  by this pro jec t  . ) 
(page 3 )  

. a  
RacfjTtian I n t e r a c t i o n  
__^"_ - .- 

I 

The research e f f o r t  has been  a n  a n a l y s i s  and  i n t e p p r e t a t i o n  
of b a c k s c a t t e r  measuremcnts and  t h e i r  r e l a t i o n  to t h e  m a s s  
c o n c e n t r a t i o n  and  s ize  d i s t r i b u t i o n  of p a r t i c u l a t e  i n  boundary 
l a y e r  

A n a l y t i c a l l y  i n v e s t i g a t e d  a re  re la t ive i n t e n s i t i e s  of 
b a c k s c a t t e r i n g  from MIE a d Rayl iegh  s ize  p a r t i c 1 e s . o  d i f f e r e n t '  
material: ,. Part ic le  size:; r anged  from .025 mic rons  t o  1 micron  , 

and  i n c i L u n t  beam wave leng ths  flrom - 6  microns  t o  4 microns .  Also,  
i n v e s t i g a t e d  r e l a t i v e  i n t e n s i t y  v s  number d e n s i t y  f o r  the  t w o  
catagaries of p a r t i c l e  sizes t o  determine w h e t h e r  a s m a l l  
c o n c e n t r a t i o n  of Ray l i egh  sc'atterers c o u l d  be detected i n  a f i e l d  
of MIE scat terers  of v a r y i n g  c o n c e n t r a t  i ons .  

SIGNATURE OF 
P RIN CI P AL IN VE STI G A TO R 

Walter Fros t  _ -  - -  - 

of Tenn.Space I n s t .  (mcdicol,  groduotc, etc.) I__ - 
PROF ESSIOXAL SCHOOLi  le U n i v  

Facul ty  $15,600 
. Studen t s  17,059 

Other  7,603 
Total $40,262 

*include overhead 
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Alv in  B ,  C i scoe ,  Vice P r e s i d e n t  f o r  i n s t .  R e  s e a r c h,  P r o j e c t  D i r e c t o r ;  and p r i n c i p a l  
i n v e s t i g a t o r s  G , n  B. Barncs ,  R s s o c ; n t c  P r o f .  of  Elec. Eng inee r inc ;  W.A. Goodwin, Assoc ia t  
Dean, t h e  Graduate  School ;  Jack Holmes,  P r o f e s s o r  o f  P o l i P i c a :  Sc ience ;  Hans E. Jensen 
P r o f e s s o r  of Econ(-.nics; and ChaLles id. Kecnan, P r o f e s s o r  o f  Cheinis t ry .  

-- 
NAh:E A N 3  A D D R E S S  O F  li4S.TITC'TIOI-!: 

The University of Tennessee ,  K n o x v i l l e  37916 
--.. .I-' x _  . - 

Sirh?UARY OF Pi iSPOSiO i 'si3RI( - (229 vnrds or !:- '. - : r r  ~ h c  Science Inlonnat icn E-chongc rmnmories of wzrk in progress  ore rxchcnged with 
, -  ( :e  f o w o r j e d  to invcsticistors who reqdest  such i;:formotion. Your summory is.!s be used , n,mt cjnd private  mcn:iCs s u p x ; j r t i n p p s e c r < .  , f,9';Gsc (Please Inciicats:.. t ! i z  number of sludents suppor ted  by this pro jec t  .) 

A speak(??- s e r i e s  t o  b r i n g  t o  t h e  campus a s  s p e a k e r s  and c o n s u l t v n t s  a f c w  

o u t s t a n d i n g  p r o f e s s i o n a l  or  academic r e s e a r c h e r s  who have  been  i n v e s t i g a t i n g  

t h e  i n t e r a c t i o n  o f  governmenta l  p o l i c y  and s c i e n c e  and technology.  F i r s t  

t o  appea r  a s  s p e a k e r  and c r i t i c  i s  p r o f e s s o r  Theodore J ,  Lowi, P r o f e s s o r  

of P o l i t i c a l  S c i e n c e ,  U n i v e r s i t y  of Chicago. I n  a d d i t i o n  t o  making a p r e -  

pared speech Mr. Lowi a l s o  ac t ed  as a c r i t i c  and c o n s u l t a n t  f o r  h a l f  a day ' 

f o r  t h e  Tennessee Sc ience  and Technplogy Study sponsored by NSF and NASA. 

SIGNATURE OF ' 
PRINCIPAL INVESTIGATOR 

(medical, PRoFESS'oNAL groduote, SCH:oL et-.) College of  Business Admin -- 

PERIOD OF AUTLIORIZATIOI FUNDS DURING PERIOD REPORTED" mBm OF L - 
F a c u l t y  -- Date I n i t i a t e d :  1/ 1/70 Faculty 6 
Students  -- 
0th~:r 

Tota l  $6,000.00 P u b l i c a t i o n s  1 
*inc lude  overhecd 

$ 6 , O O r ) .  00 (speakers) Student8 1 Completion mte: 12/31/70 
_I_ 
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. D r .  George K .  S c h w e i t z e r ,  P r o f e s s o r  of Chemistry 
MI,. John D.  A l l en ,  Research  A s s o c i a t e  i n  C' iemistry 
R e s w r c h  A s s i s t a i l t  i n  Chemistry t o  be s e l e c t e d  

I n  our  l a b o r a t o r i e s ,  w i t h  t h e  a s s i s t a n c e  of some XSF f u n d s  i n  a d d i t i o n  t o  t h e  NASA f a n d s ,  

has  been equipped w i t h  a rare gas  d i s c h s r g z  sowet?. , '  an  X-ray source ,  a r iL,: t i-channel 
d a t a  a n a l y z e r  a n 3  a p r i n t - o u t  and s t r i p  c h a r t  r e c o r d e r .  

Using our  n m  ins t rumci i t  and t h e  p r e v i o u s l y  e x i s t i n g  i n s t r u m e n t  a t  Oak Ridge, we have 
c a r r i e d  out phDtoe lec t ron  s p e c t r a l  measurements on 22 c a r e f u l l y  s e l e c t e d  small molecules ,  
4 i o n i c - l a t t i c e  s u b s t m e s s ,  11 c o o r d i n a t i o n  compounds, and 3 orgr?$.c molecu le s .  The 
r e s u l t s  have been or are i n  t h e  pi-ocess of b e i n g  ana lyzed ,  w r i t t e l l  up and pub l i shed .  

. we have co-, ipleted a n  s l e c t r o s t , a t i c  double  c y l i n d r i c a l  pho toe>ec t ron  spectrornet '7,. I t  

Using t h e  d a i i  from o w  p h o t o e l e c t r o r  s p e c t r a l  a n a l y s e s  we have a l s o  been s e t t i n g  up 
programs for q u a n t w  chemical  c a l c u l a t i o n s  a n 3  c o r r e l a t i o n s .  
a r e  g i v i n s  us  p r e v i o u s l y - u n a v a i l a b l e  i n s i g h t s  Tnto t h e  c h a r a c t e r i s t i c s  of a number of  
s p e c i e s  WB have s t u d i e d .  

These t h e o r e t i c a l  approache: 

The above measurements and c s l c u l a t i o n s  w i l l  b e  con t inued  d u r i n g  t h e  p e r i o d  J a n u s r y  1 
th rough  Dezrmber 31, 1971. 
p h o t o e l e c t r o n  s p e c t r o m e t e r  t o  p e r m i t  it t o  hand le  m a t e r i a l s  a t  ve ry  low and ve ry  h igh  
tsra:peratures. 
r e q u i r i n g  , these  h i g h  and low t m p e r a t u r e  f a c i l i t i e s  will be i n v e s t i g a t z d .  

S p e c i a l  a t t e n t i o n  w i l l  'ds p a i d  t o .  t h e  sam2le chsmber of  t h e  

I n  a d d i t i o n  t o  t h e . t y p 2  of measurements msnt ioned above, compounds 
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Development of an Analysis System for Vibration-Ro:.ation Spectra and the Sudy of Accidental 
CI Resoiiances in N I o l ~ ~ ~ i l e s  of C 

.Principal Investigator: W.  E .  Blass, Assistant Bofessor of Physics and Astronomy 
Giv.: nc.ncs, d c i n r t m c n f s ,  a n d  official  f i ' f les o TIGATORS and  A L L  O T t i E i l  -- FROFESSIONAL PERSONNEL cngogcd on +he pr0lec l .  

Research TNorl:cr : Haydee Kurlat, Research Associate 

Doiinld Jennings, Research Assistant 
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(%lease indicate the number 02 s t u d e n t s  s u p p o r t e d  by t h i s  p ro j ec t .  ) 

--- 
SUiik.{AP,Y OF f;f<OPOSED Y.'OilK - (233 w r d s  or less,) - In the Sc ience  Informotion Exchonge smrnartes of work in progress are  exct tonsed with 

overnn,mt 9.1 .: privnle  c cricics suyr~:l'tin?.tc.seorch, a n d  a10 ion.:nrded to invcsf igo!ors  v,iio requcst silcn information. Your summery i s  IO bc use6 
for lhesc F.:  5 e S .  

analysis system for vibration-rotation spectra of axially symmetric molecule. 
'Ihe goal of the project is the develoj3mt:nt of a complete algorithmic computer assisted 

The purpose' is twofold--both to achieve the complcttion i f  a aaseaL3e analysis system 
and also to development computer-oriented systems. in all area of physics which has achieved 
a high level of sophisticational complexity e A second aspect of the project involves the ap- 
plication of time series n.i :ithods, including predictive filtering, to tht. processing 'of complex 
digitally recorded astronomical and laboratory spec tra . 

I 

The analysis system has been completed f o r  use in a batch processing environmerllt . 
Current effort is invol;ed in implementing much of the software in a real time acquisition and 
control system using a PDP-11 computer. The digital filtering studies are in progress and 
results to date indicate possible direct benefit td the high resolution spectroscopist. 

Support provided: 

Faculty 1 2 man 'montlis 
Res. Assoc. 1 3 man mosths 
Grad. Student 1 4-l/2 man months 

4 papers presented at'1970 Symposium on Molectilar Structure and 
P&lications : 

Spectroscopy, Ohio State University. 
4 journal articles, in ress 

S I R A 7 U R i  OF 
P RIN C1 PAL lii  VE STI GATOR 

/> 

PROFESSIOtdAL SCEQOL Physics 
(medical, groduofc, etc .1  

F a c u l t y  $5,328 
St udcn t s 1,660 
Other  1 ,012  
Tot,r,l $8,000-- 

*include ovcrlieRd 



P e r f o r m a c e  t e s t s  d' an instrwi;ent  des i cned  t o  determ:ipr. ",one d e n s i t y  wi thout  
t h e  use of film by dr ; . rec t ly  relaJGine t h e  a -bsorp t ion  of X-ray energy  by boilc t o  an 
aluminum-zinc a l l a y  wedge used a s  a s t a n d a r d  a r e  cont inu. '  ,le. 

Li.nearS-ty of the nbsorption curve  th?;l-ough 0 ,106 incl:Js of vedge th i c l rnees  has 
ed. The insti-r .  e n t  c o n t i n u e s  t o  f u n c t i o n  ;!el1 i n  t h e  f i e l d  a f t e r  

t r a n s p o r t a t i o n  i n  a University van. 
been unusual, 

been  p r e ~ . t l y  inproved  by a pcs l i t lo i i ing  stmd e s p e c i a l l y  des igned  for them. 
t r a c i n g s  have been obtainecl on 53 c h i l d r e i i  vrith the new stand. 

d e n s i t y  rma.surel-aents can  be made. 
t i c  Sone, aiid t h e  bone of  experimental an ima l s .  The bone d,: :nsity of t h e  cau.6cL 

vertcira.  of  tlie r a t  has been fou~d t o  be s i g n i f i c a n t l y  c o r r e l a t e d  -bo it:; ash  cc:.ter_t. 
tJil!-Jio.rdX va-riziblcs a x  caus ing  d i f f i c u l t y  i n  obtaining s i g n i f i c a n t  c o r r e l a t i o n s  
betrseeii the bone d e n s i t i e s  oY t h e  ra't t i b i a s  a i d  t h e i r  a sh  c o n t e n t .  Three s t u d e n t s  
have been suppor ted  i n  p a r t  b y  th i s  p r o j e c t .  

S e r v i c e  reqnireli?;ent s on t h e  instrui le1l t  have n o t  

Detwc!im.kion of t h e  1 i c . x  densi-l;:i.cs o f  t h e  5-2 pha.langes of srnall chilctr; :i havz 
S a t i s f E c t ' y  

I.:orlc i s  c ~ i i % ~ . n t ~ i n g  on i n p r o v i &  t h e  p r e c i s i o n  and accuracy  i s i t h  which bone 
Varia .bles  21-e b e i n g  s t u d i e d  u s i n g  alurninm rods, 

1, 

197: 
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Givf nc ac:, dcportrnents, and oliiciol t i t les  of PR\NCIPAL INVESI iGATO;\j  and ALL OTHER PKGFESSICNAL PERSONNEL engaged on the proiecl .  

n r .  Ben F. Oliver,  P r o f e s s o r  o f  M e t a l l u r g i c a l  Engineer ing  
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NAME A N D  A D D R E S S  OF INSTITUTION: 

The U n i v e r s i t y  of  ' e n n e s s e e ,  Knoxvi l le ,  Tennessee 37916 
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SUkMARY OF PROPOSED WOh \ - (200 wrds or less.) - in the S c i e n c e  Informotion Exchonge sumrno,tcs of work in progress arc exchonged wvith 
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fop there pvul;oses. ( b l e r  se i n d i c a t e  t n e  number of se~icdents supported by t h i s  projecr e ) 

The U l t r l  High P u r i t y  Metrds  l a b o r a t o r y  i n i t i a l l y  s t a r t e d  by a NASA equipment 
g r a n t  has  develope\i t o  t h e  p o i n t  where f u l l - s c a l e  r e s e a r c h  o p e r a t i o n s  a r e  now bc ing  
i n i t i a t e d  w i t h  one' M. S .  g r a d u a t e  s t u d e n t  and t i 4 0  s e n i o r  ' s tudents .  T!iis l a b o r a t o r y  
developiiient may b e  made c u r r e n t  by d i s c u s s i n g  f a c i l i t i e s ,  funding ,  pe r sonne l ,  and 
r e s e a r c h  s u b j e c t s .  

I .  

I1 * 

111. 

F a c i l i t i e s :  

Funding: 

Personnel :  

The l a b o r a t o r y  i s  now complete  w i t h  t h e  zone scanne r  capab le  of 
;.recessing one- inch  d i ame te r  b a r s  twelve inches  long i n  o x i d i z i n g ,  
r educ ing ,  o r  in i n e r t ' a t m o s p h e r e  as well  as h igh  vacuums. 4dded 
f a c i l i t i e s - - o n e  new 3Okw motor  g e n e r a t o r  s e t  f o r  zone scanne r ,  
one vacuum system and gauges,  one completed i n s t a l l a t i o n  of  a11 
r e l a t e d  equipment w i t h  debugging o f  t h e  scanne r  n e a r l y  complete ,  
one a d d i t i o n a l  o u t p u t  s t a t i o n  301ii:, lOkiiz f o r  a u x i l i a r y  o p e r a t i o n s  
t o  t h e  scanne r ,  one thermal  g r a d i e n t  s o l i d i f i c a t i o n  furnace .  

Th i s  l a b o r a t o r y  has  now been  funded f o r  two yea r s  ( $ 6 4 , 0 0 0 )  by t h e  
Na t iona l  Sc ience  Foundat ion f o r  "Development of High P u r i t y  T r a n s i t i o n  
Metals and Al loys  ." 
One M. S .  s tudent - -Thes is  on Ultra  High P u r i t y  Nicke l - -vacan t - -u l t r a  
hieti p u r i t y  c o b a l t  problem; two seniors - -one  working toward a s e n i o r  
t h e s i s  on Coupled, Growth o f  Composite S t r u c t u r e s  through S o l i d L f i -  
cat ion and one  w i  ,-king on i o n  exchange p r e s e p a r a t i o n  f o r  i r o n  and 
a s s i s t i n g  on the n i c e 1  pro!)lem. 

f 
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A H  ;f.I P R O J E C T  
'1'1 (? Y T.;x CII A8 GE 

TICS M I D  SPACE 
I .  S T I T U T I O N  

T.TLC. OF PROJEC;: 

Ult ra  'Iigh P u r i t y  Trn r l s i t i on  Metals & A l l o y s  
- L_ -.-- 

G I Y ~  nenes, departments,  ond oII~crcl ttilar of I * r<rNCIPAC INVES T IGAIOKS 2 ;,LL D T H t h  PRO; CSSIONAC PEilSOt.INEL e n g o c c d  on h e  prolect. 

D r .  Ben F. O l i v e r ,  Prc.Cessor of  N e t a l l u r g i c a l  Er.sineering 

KAME A H 3  hDDRESS OF INSTITUTION: 

, 
The U n i v e r s i t y  of T e m e s s e e ,  Knoxvi l le ,  Tennessee 37916 

- .I__- - - 
SUAC'AARY OF PROPOSED VORK - ('XI9 wards or ICs$,) - In thc .J:icnce Inforrnotion Exchcnge sLirnrnorics of vmrk in progress  are excttonged w i t h  

overnn,eiit cnd  private oocncies suppqrtinl .rascarch,  c l d  or0 ior:..rdcd to in j :cst iootors who reqvest such informotton. Your summoly I S  to t c  used 
for these purposes. (P lease iiichca-te The nuzibcr 02 s'ttider>'cs sup:?:: : t e d  by this pro jec t .  ) 

Oliver 's  p r o i e c t  (Cont ' d )  

1 

I V .  Research Subjeci-1;: The r e s e a r c h  s u b j e c t s  are l i s t e d  above i n  ' I t e m  111, and are 
c u r r e n t l y  act ive.  The work on n i c k e l  i s  now organized  and 
looks very  promising.  

---. 
SIGNATUDE OF 
PRINCIPAL INVEST iCATO 

Faculty $ --- I.'CC L3 2 - y  1 1ht.c 1:iiLi::tcci: 1 /1 /70  
St udcn t a 
Other 
Total. 

--- 
20,000 (Equipment) Students 3 Coxplction l3,xte: 12/31/70 

$20,000 f ib l icc t io : l s  0 
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FUTURE ACTIVITIES 

An a t t r i p t  1 1 made d u r i n g  t h e  Program year t o  d e f i n e  f a c u l t y  

i n t e r e s t s  and c a p a b i l i t i e s  i n  t h e  u s e  o f  remote s e n s i n g  t echn iques  i n  

eva l t i a t ing  earth r e s o u r c e s .  The r e s u l t s  of t h i s  s t u d y  inc' ;rectLy l e d  

t o  an announcement EG rece ip t  of p roposa l s .  Th i s  announcement, A;lpendix 

A-1 ,  w a s  d i r e c t e d  t o  t h e  t o t a l  U n i v e r s i t y  f a c u l t y  and has  gene ra t ed  con- 

s i d e r a b l e  i n t e r -  .;t. Tw2nty-four p roposa l s  were r e c e i v e d  f o r  evali "on. 

The p r o j e c t s  w i l l  be  s e l e c t e d  a t  t h e  Committee mee t ing  on June  4 ,  1971.  

The range  o f  s u b j e c t  m a t t e r  inc luded  i n  t h e  p roposa l s  may be  i n f e r r e d  

by t h e  l i s t i n g  on page A-3. To a i d  i n  e v a l u a t i n g  t h e  p r o p o s a l s ,  a 

r a t i n g  for.3 w a s  c o n s t r u c t e d  and i s  inc luded  i n  t h i s  r e p o r t  as page A - 4 *  

The p r o j e c t s  s e l e c t e d  w i l l  be  d i s c u s s e d  i n  t h e  n e x t  r e p o r t  on t h e  Pro-  

gram. 

The management o f  t h e  M u l t i d i s c i p l i n a r y  Prcigram c o n t i n u e s  t o  

be  made e f f e c t i v e  through t h e  e n e r g i e s  and i n t e r e s t s  of  t h e  UT/NASA Com- 

m i t t e e .  Th i s  committee meets a t  least  q u a r t e r l y  t o  review p r o g r e s s  and 

develop  program areas, T h e  membership o f  t h e  Committee i s  shown on 

page A-7. 
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A - 1  

T H E  U N i v I - w i T Y  OF TENNES~ r F ,  KNOXVILLE 
KNOXVILLE 37916 

OFFICE O r  T H E  V l C C  CHANCF L i  OR TOR 
GRADUATE STUnitS  A h 0  RE'LAFICH 

203 A D M I N I S T R A T I O N  O U I L D I N G  A p r i l  2 2 ,  1 9 7 1  

TO : Deans and Depart-meiit Heads 

FROM: W. A .  Goodwin!  
Chaixmari o f  t i 

SUBJECT: Reqt:cst f o r  1 9 7 1  Funding 

The UT/NASA Comnit tee  has  r e c e n t l y  been  mee t ing  t o  d e f i n e  
r e s e a r c h  problem arcas t h a t  a rc  appro:li- i acL1 f o r  funding  under  t l i c  
NASA S u s t a i n i n g  U n i v e r s i t y  Program. A s  you may remember, NASA has  
phased ou r  t he  pro;;ram €or  f u t u r e  funding .  However, t h e r e  remains 
a l i m i t e d  amount o €  funds  f o r  conmiitincnt. 
i n t e r e s t  i n  t l pp ly i i i s  space  techno lo,,^ t o  s t u d y i n g  e a r t h  r e s o u r c e s ,  
t h r e e  a r c a s  of  i n v e s t i g a t i o n  have been  deEined.  

I n  keeping  w i t h  NASA's 

They are 

ARE:. 61 5 
T E L E P H O N E :  974-31.66 



T y p i c a l  s u b j e c '  s i n  these a r e a s  of i n v e s t i g a t i o n  a re  

e A i r ,  Land, & Water P o l l u t i o n  
e Assessing N a t u r a l  Dis3ster:. 
Q B i o t i c  and A b i o t i c  Degradnt ion  
c3 C h c ,  i s t r y  o f  t h e  Atmosphere 
o Land I! e 
o Physic.;  of the Atmosphere 
c U r b a n i z a t i o , i  

The p r o p o s a l s  a r e  d u e  by  5 : O O  p.m. on May 31 ,  1971. They 
need n o t  be l e n g t h y  i , u t  s h o u l d  i n c l u d e  a t  l ea s t  t h e  fo l lowing:  

o T i t l e  Page 
CQ Research  P l a n  ( s u g g e s t  2 o r  3 paces)  
e Per5 cl 
8 ItcJl::zed Budget 

Tiinc Requircnien: s 

The  review w i l l  be completed b y  J u n e  15 ,  and t h e  p r o j e c t s  awarded t o  
b e g i n  J u l y  1, 197 . 

For  your  p l a v  i n g ,  i t  i s  a n t i c i p a t e d  t h a t  about  $40,000 
(incliLli .ng overiiead a t  20 p e r c u n t  of  t o t a l  c o s t s  - i n c l u d i n g  f r i n g e  
b e n e f q r s  - e x c l u s i v e  o n l y  o f  equipment) w i l l  be  a l l o c r t e d  t o  each 
o f  t h e  t h r e e  areas. It i s  a n t i c i p n t e d  t h a t  no more t h a n  s i x  p r o p o s a l s  
w i l l  be funded.  R e s e a r c h e r s  are encouraged t o  deve lop  i n t e r d i s c i -  
p l i n a r y  typ.: p r o p o s a l s .  

P l e a s e  send 10 c o p i e s  of t h e  p r o p o s a l  t o :  

W .  A .  Goodwin 
A s s o c i a t e  Dean f o r  Research  
203 A d m i n i s t r c . t i o n  B u i l d i n g  
The U n i v e r s i t y  o f  Tennessee 
K n o x v i l l e ,  Tennessee 37916 

Phone: 974-3466 

WAG: l f h  

Enclosure  - UT/NASA Coimnittee Membership 

cc:  UT/NASA Committee 
D r .  I I i l t o n  A. Smith 
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UT /IS'ASA COHPIITTEE 

No. 

1 

- 

8 

Proposa l  Submitted t o  Date May 31,- 

on UT/EASA r'equest of A p r i l  2 2 ,  1 7 1  

T i t  le -- - 
P r i n c i p a l  Inve(4tigaLor 

and Depart]-1 n t  
- _ c _  

" Expe r imen t a1 D e  t e rmina t i o n  o f D i f f us  i o n  W. J .  Kooyman 
Coeff i c i c n t s  of I n t e r e s t  iii, Environ- Chtimical Engineer ing 
inen! a1 ' i" P o l l u t i o n  Prcblents" (Revised 
Propos: : N o .  1A) 

m t t e r "  ( x . 3 ~ ;  __. . :ed Proposa l  No. 2A) Chemical Engineer ing 

- .  

"Proposal f o r  an I n f r a r e d  Snectrophoto-  G .  C .  F r a z i e r  

" E f f e c t s  of Atmospheric Aerosols  on K.  E .  No11 
S c a t t e r i n g  l l ~ f l e c ~ - e d  V i s i b l e  L i g h t  C i v i l  Engineer ing  
from E a r t h  Resources Fea tures"  

"Design of a Laser  Radar f o r  Neasurement T .  V .  B l a l o c k  
of  Atmospheric Aeroso 1 s" Elec t r ica l  Engineer ing  

"Appl ica t ion  o f  P a t t e r n  Recogni t ion  t o  R. C .  Gonzalez 
t h e  Analys is  , bloni tor ing , and C l a s s i f  i- E lec t r i ca l  Engineer ing  
c a t i o n  o f  Environmental  Data" 

"Research i n  Modern Power Engineer ing" J .  C .  Hung 
(Revised Proposa l  No. GA) E lec t r i ca l  Engineer ing  

"Development of an E l w t r o s t a t i c  P r e c i p i -  M. 0. Pace 
t a t i o n  Labora tory  € o r  A i r  Pollu!. 'on 
C o n t r o l  Research" 

E lec t r i ca l  Engineer ing 
(Also Supplement N o ,  7A) 

"The Effec  : of  A i r  P o l l u t i o n  on t h e  R. L. Reid 
Beat and ..lass T r a n s f e r  Mechanisms i n  Mechanical and Aero- 
V e 6 e t a t  ion" s p a c e  Eng i n e c r  i ng  

Amount 
Req ue s t ed '' 

12,000 

26,000 

28 , 140 

14,408 

14,933 

32 , 620 

1 7  , 182 

30 , 308 

9 "Development of Automated Dynamic T e s t i n g  T. W. K e r l i n  14,758 
f o r  Nuclear  Power Systems" Nuclear  Ex- 2 i n e e r i n g  

10 "Measurement of  Low Level  Background H. G.  MacPherson 19 , 240 
R a d i a t i o n  i n  E a s t  Tennessee" Nuclear  Engineer :ng  
(Revised Proposa l  'KO. 1 0 A )  

11 I '  Ideas" KennLth Fox 
Phys i c s 

-9- 

Budget has been c o r r e c t e d ,  
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P r o p o s a l s  Suhm! - t t c d  t o  UT/PJ:'\SA Conmi - .- t t e e  (Cont Id) 

P r i n c i p a l  Ir, \i ? s t i g a  t o r  
and Dep:. i-cment 

Am0 un t 
R e  q ue s t cA" No. 

1 2  

- 

13 

14 

15 

16  

17 

18 

19 

20 

21 

22 

23 

T i t l e  

" E f f e c t s  of  3,4-Benzpyrene on C e l l  Div i -  
s i o n ,  C e l l  S u r f a c e  A c t i v i t y ,  and iLltclra- 
t i o n  o f  Mixclear Funct ion  i n  Protozoan 
and T i s s u e  C u l t u r e  Cells" 

G .  L. Whitson 
Zoology 

26 , 100 

15,447 

6 060 

" A p p l i c a t i o n  o f  a 1Iathema:ical Theory f o r  
Urbdr, Popula t  Lon Dynamics" 

A r s r v  11. Ecas lan  
E ng I n e  e r i ng  tie c h a n  i c  s 

''Microh i o l o g i c a l  Contaminat ior  of S t r e a m s  
of t h e  Great Smoky Mountains N a t i o n a l  
Park Fol lowing t h e  I n v a s i o n  of t h e  
W i l d  Boar" 

J. 0. Mundt 
Microbiology 

"1Ieasuring and Minimizing t h e  S o c i a l  
Cost  cf Environmentzl  P o l l u t i o n :  A 
Case Study of  t h e  Economics o f  Waste 
Discharge ,  Waste Abatement , and Waste 
C o n t r o l  P o l i c i e s "  

C .  B.  G a r r i s o n  37,993 
Cei::r f o r  Business  and 

Economic Research 

"Ecosystem Dynamics of Old-Field P i n e  
Success ion  i n  Knox C o m t y ,  Tennessee" 

F. W.  Woods 20 , 080 
Program i n  Ecology 

"On-Line , Real-Time Computing Labora tory  
and T r a i n e e s h i p  Program" 

A .  0. Bishop 47,010 
E lec t r i ca l  Engineer ing  

" T n i t i a t i n g  Research on Power P l a n t  S i t i n g "  W. T. Snyder 52,326 
Eng i n e e r  i ng  Mechanics 

" D i s t r i b u t i o n  o f  Metals Among Organic and 
Inorganic  P a r t i c u l a t e  S o l i d s  i n  N a t u r a l  
Waters" 

R. M. Perhac 
Geology 
John Larsen  
Chei i s t r y  

4 , 360 

4 500 

12,000 

"The A c q u i s i t i o n  of  A Composite R e f l e c t i o n  
Spec t r o r a d  iometer" 

J. D .  Womack 
C iv i l  Engineer ing  

"ITitochondrial  DKA Forms From Both Neo- 
p l a s t i c  T i s s u e  and Transformed T i s s u e  
Cul tures"  

B.  C .  Kl ine  
E iochemis t r y  
J. H. Coggin 
Microbiology 

"(3P) and (1D) Oxygen Atom React ions  
With NO and NO2'' 

F. Schmidt-Bleek 
Chemistry 

5,426 

40 , 000 "The Usc o f  Zemote S e n s o r s  as Regional 
Environmental  Inventory  Tools:  Two 
F e a c i b  i 1 it y S t ucl i e s I '  

J. M. Prochaska 
Graduate  School of  

P lanning  

-I. 

"Budgct  has bcen c o r r e c t e d .  
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.P 
Proposals Submitted -- t o  - U T / N A S h  Committee (Cont ' d )  

No a T i t l e  - 
24 "High R e s o l u t i o n  Raman and I n f r a r e d  

S p e c t r a  o f  ND2 and SO2" 

-I. 

"Budget has  been c o r r e c t e d .  

P r i nc i n  a 1 Inv c s t i g a t o r 
and Depai ;?nt 

W. H. F l e t c h e r  
C hem i s  t r y  
Kenneth Fox 
Phys ics  and Astronoiny 

Arnoun t , 

Re q u e s t ed " 

51,740 

6 / 1 / 7 1  



, 5. 

UT / NASA C OPU4 ITTEE 

Proposa l  No. P r i n c i p a l  I n v e s t i g a t o r  

Department 

S C O R I N G  R E C O R D  

I. PROJECT MAI<AGEZEL"JT 

P r  i n c  i p a l  Inves  t i g a  t o r  ( s )  

1. Technica l  a b i l i t y  

a.  Educat ion 

b . Exper iezice 0 0 El L.3 0 El 
' z -  
*. 2. P a s t  performance 

a. T e c h n i c a l  conduct  o f  r e s e a r c h  0 0 0 .= 
b. P r o j e c t  management o ~ i l n n ~  

11. RESLL'FLFI PLAN 

Concept o f  prob 1(. in 

Imagina t ion / Innovat ion  

R e l e v a n c e / P r i o r i t y  t o  NASA 

M u l t i d i s c i p l i n a r y  Approach 

S c i e n t i f i c  approach 

Rea l i s t i c  and promising approach 

1. T o t a l  checks i n  each  column 

2. Weight of each  column 

- _ _ I _ - -  

3 .  Column t o t a l  times column weight  

We w i l l  " c a l c u l a t e "  t h e  r a t i n g ;  however, you should i n d i c a t e  an 
o v e r a l l  numer ica l  r a t i n g .  

Your Rat ing  C a l c u l a t e d  Rat ing  

5/21/71 
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U T / EA S A C ONPI ITTL PIEPB ERS I11 P 

Name Department Address 

M r .  W. A.  Goodwin Graduate  School  203 Admin. B ldg .  
A s s o c i a t e  Dean f o r  Research 
C ha i man 

D r .  James C .  Cotham Business  Admin, 9 Gloclcer 
D i r e c t o r  of t h e  C e n t e r  f o r  

Bus iness  & Economic 
R e s  ea re h 

Ph0n.c 
-I 

3466 

5441 

D r .  Walter F r o s t  Space I r r s t i t u t e  The U n i v e r s i t y  of  Tenn. (1) 455-0631 
A s s i s t a n t  P r o f e s s o r  Mechanical Engr. Space I n s t  t u t e  A 

Tullahoma, Tennessee 
37388 

D r .  Norman M. G a i l a r  Phys ics  
Assoc ia t c  P r o f e s s o r  

PI4 Phys ics  23 64 

D r ,  A l f r e d  P. Levin Bio-Chemistry 620 Hesler Bio.  Bldg. 5 148 
Associate P r o f e s s o r  

Engineer ing  124 Perk ins  - ,  cir. T?, Kenneth S t a i r  
,4ss isXa~L Dean of Engr. 

D r .  E .  E. S t ansbury  Chem. & M e t .  Engr. 435 Dougherty H a l l  
Pro f e s s a r  

D r .  T. FErancon W i l l i a m s  Chemistry 
P r o f e s s o r  

230 Buehler  

2570 

2420 

3 144 

4 / 2 1 / 7 1  


